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(54) CHIP ARRAY, AND IMAGE-FORMING driving for the luminescent points is shifted among the 

APPARATUS EMPLOYING CHIP ARRAY device chips 2-3 with any one point in the overlapping 

area made to be a boundary. 

(57) Abstract: 

COPYRIGHT: (C)1998,JPO 

PROBLEM TO BE SOLVED: To provide an LED array 
image bar wherein uneveness of spaces among LED 
array chips is corrected for producing faultless images 
in high resolution at high speed. 

SOLUTION: For the image-forming apparatus, an 
. arraylike light source formed on a substrate 2-1 by 
connecting at least two device chips 2-3 with 
luminescent points arranged in a plurality of lines 
thereon is used. On connecting the device chips, a line 
being a basis for the substrate 2-1 is made to be a 
principal axis 2-2, and a point on which the luminescent 
point of the device chip 2-3 is positively projected on 
the principal axis 2-2 is made to-be a positive 
prnj»H*nn point 2-6. an d when_ a segment connecting the 
positive projection points 2-6 for each of the device 
chips 2-3 is made to be a principal axis segment, the 

device_chips 2-3 adjoining one another are stuck to the 

surface of the substrate 2-1 so that the principal axis 
segments are arranged with overlapping areas provided, 
and the space between the adjoining positive projection 
points 2-6 is made to be different from one another in 
the overlapping area for each of the adjoining device 
chips 2-3, and the structure is so constructed that 
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* NOTICES * 

JPO and NCIPI are not responsible for any 

damages caused by the use of 'this translation. '5 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 

3. In the drawings, any words are not translated. ' * 



CLAIMS 



[Claim(s)] 

[Claim 1] In the chip array which forms the functional device of the shape of an array which 
connected and formed the device chip which separated spacing predetermined at least in a function 
part and were arranged on at least two and a substrate When a main shaft is set as the line used as the 
criteria of said substrate, the point which at least said function part of each device chip projected 
orthogonally on said main shaft is made into the point projecting orthogonally and the segment 
which connects said point projecting orthogonally for said every device chip, respectively is 
considered as a part for a principal axis, While each adjoining device chip is constituted so that it 
may differ mutually for every device chip with which a part for said principal axis is stuck on said 
substrate so that it may have a lap field, tod spacing of said point projecting orthogonally adjoins in 
said lap field The chip array characterized by constituting bordering on the point of either of said lap 
fields so that the actuation like a function part can be changed between each device chip. 
[Claim 2] In the image formation equipment using the light source of the shape of an array which 
connected and formed the device chip which arranged two or more points emitting light on at least 
two and a substrate When a main shaft is set as the line used as the criteria of said substrate, the point 
which said point of each device chip emitting light projected orthogonally on said main shaft is made 
into the point projecting orthogonally and the segment which connects said point projecting 
orthogonally for said every device chip, respectively is considered as a part for a principal axis, 
While each adjoining device chip is constituted so that it may differ mutually for every device chip 
with which a part for said principal axis is stuck on said substrate so that it may have a lap field, and 
spacing of said point projecting orthogonally adjoins in said lap field Image fomiation equipment 
characterized by constituting bordering on the point of either of said lap fields so that actuation of 
the point emitting light can be changed between each device chip. 

[Cl aim 3] It is image form ation equipment according to claim 2 characterized by constituting so that 
said point emitting light may possess the point that the point projecting [ at least 1 aforementioned ] 
orthogonally laps between each device chip, in said lap field and actuation of the point emitting light 
can be changed between each device chip bordering on said point. 

[Claim 4] Said device chip is. image formation equipment according to claim 2 characterized by 
being constituted so that it may differ mutually between adjoining device chips, while being 
arranged so that spacing of said point emitting light may become equal for every device chip. 
[Claim 5] said point emit light be the image formation equipment according to claim 2 characterize 
by to make a mutually different include angle , and for. an adjoining device chip to incline and to be 
stick it to the main shaft of said substrate on the occasion of attachment of the device chip of a up to 
[ said substrate ] so that it be arrange so that it may become the whole chip with a rear spring 
supporter and a regular intervals in all device chips , and a different value for every device chip with 
which spacing of said point project orthogonally adjoin may make . 

[Claim 6] Said device chip is image formation equipment according to claim 2 characterized by 
being constituted only in the edge field so that spacing of said point emitting light may differ 
mutually between contiguity device chips. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible, for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image formation equipment which used a chip 
array and this, and relates the luminescence device chip which has two or more points emitting light 
especially to the image formation equipment of the structure which were able to be located in a line 
[0002] 

[Description of the Prior Art] In recent years, in office, maintenance of the network environment of 
PC is quickly advanced with arrival of multimedia age. The demand to high-definition[, such as 
improvement in the speed, about the same color image quality as a photograph, etc. accompanying 
the amount increase of prints, / high-speed ]-izing is increasing to coincidence also to the printer and 
color copier which output the electronic document on a network to paper. The printer corresponding 
to a current network environment is the digital electrophotography method the most excelled 
[ method ] in high-speed high definition nature. With the following two methods, these digital 
electrophotography methods project image information on photo conductor drum lifting, and form an 
, electrostatic latent image. The 1st makes the laser beam from one semiconductor laser (LD)9-1 scan 
with the polygon scanner 9-2, as shown in drawing 9 , and it is the method which forms image 
information on photo conductor drum 9-3, and is called the polygon loss (ROS:Raster Output 
Scanner). Another is a method which connects the light emitting diode (LED) array chip 10-1 on a 
printed circuit board 1 0-2, forms the light source train of the shape of a bar covering drum width of 
face as drawing 10 shows, is made to coincidence-emit light or time-sharing emit light for the light 
source train, and projects the image information on the photo conductor drum 10-4 by the rod-lens 
array 10-3. The bar-like light source of 10-5 is called the LED array image bar. As a method write-in 
[ optical ] to the photo conductor drum of current and an electrophotography method printer 
although the former' polygon ROS method forms 80% of rate, it is expected that it changes to an 
LED array image bar method as the demand to high-definition[ high-speed ]-Izing increases. 
[0003] Since rate-limiting [ of the print rate ] will be carried out to the rotational frequency of the . 
polygon scanner which has a machine mechanical component by the polygon ROS method as the 
reason Although it has only the repeat frequency of at most about 4kHz, an LED array. image bar 
Since it is the method, which shines two or more points emitting light to coincidence electrically it is 
the method which it is possible to obtain the repeat- frequency of MHz-GHz order, and was suitable 
for the high-speed print, Moreover, since the LED array chip is created making full use of the 
photolithography technique of a semi-conductor process, the location precision of the point within 1 
chip emitting light is very as high as ** 1 micrometer or less of errors, and it is also raised that it is 
the light source suitable for high-definition image formation. 

[0004] However, since one element of an LED array chip has component size as small as 5mm 
width-of-face grade, it must form the bar-like light source of lamination and drum width of face for 
about dozens- 1 00 LED array chips on a wiring substrate in fact. Although chip attachment 
equipment called a die bonder is used for sticking an LED chip on a wiring substrate, if the 
attachment precision is bad, spacing of the point of a chip edge emitting light and the point of the 
chip edge of the next chip emitting light will shift from regular spacing, and will cause an image 
quality defect. As tins shows drawing 1 1 (a), the point 1 1 -2 emitting light is arranged in on LED 
array chip 1 1-1 by regular-intervals 1 1-4 of a convention, arid if chip bonding as specification is 



usually made, the spacing 1 1-5 of the point during the adjoining chip emitting light will become 
equal to spacing 1 1-4. When chip-bonding precision is bad, this will spread rather than the regular 
intervals of a convention of the spacing 1 1 -5 of the point during an adjoining chip emitting light as 
shown in drawing 1 1 (b). In this case, since an electrostatic latent image is not formed in photo ' 
conductor drum lifting equivalent to that part, a muscle-like toner falls out in the hand of cut of the 
photo conductor drum on space, namely, the image defect of a white muscle appears. 
[0005] In order to prevent these image quality defects, the highly precise die bonder is used for 
attachment to the printed circuit board of an LED array chip. A current die bonder can put an LED 
array chip in order m the precision of **7 micrometers, and the LED array head corresponding to 
600dpi (image bar) is already developed (the Oki Electric researches and developments April r 
1991 ] No. 150, vol.58, No.2,P.71). pmenis, /\pru [, 

[0006] 

[Problem(s) to be Solved by the Invention] However, when about the same high definition as a 
photograph is required of a color printer,- 1200 or more dpi of resolution of the point emitting light is 
needed. When creating such an LED array image bar for high resolutions, what has an attachment 
precision of an LED array chip higher than the precision of * * 7 micrometers is required For 
6 JT?ni!,' m + ? e ^gh-defimtion image of 300 line 2 5 6. gradation, it has become clear in the resolution 
Of 1200dpi that a gap of a **l-micrometer dot will be recognized by human being's eyes as an image 
quality defect from the result of image quality induction evaluation. Therefore, the high degree of 
accuracy of ** 1 micrometer is required also as an attachment precision of an LED array chip 
However, if the present bonding technique fulfills this precision prescribe, it is not necessary to 
break it but, and it needs to develop a still highly precise die bonder for development of the LED 
array image bar for the high resolutions of 600 or more dpi. 

[0007] A means to amend the problem of the white muscle on the space produced since the 
attachment precision of a bonder was insufficient, i.e., the problem on which spacing of the point 
emitting hght spreads rather than regular spacing, with devising the configuration of the point 
emitting LED array chip edge ] light is indicated by JP,5-338263,A. According to this, as shown in 

I ' , OT ? m *S™t*de of the light-emitting part 12-2 of a convention of a configuration 
^/J?*, F 1 }^ t - eimttm S Pa? 12-3 of the LED array chip 12-1 is made to spread to an edge side, 
and the lack of the quantity of light of emitting light point spacing depended for opening too much s 
compensated with it using feeble luminescence from the part 12-4 made to spread. However now 
since the magnitude of only the point of an array edge emitting light differs from other points ' 
emitting light, that .there is a limitation in that the dispersion of the magnitude of the point emitting 
hght itself causes an image quality defect and the die length which makes a feeble luminescence 
field spread in the direction of an edge, and compensating spacing opened beyond the convention 
etc. cannot be finished does not result even in image quality defective recovery of a high-definition 
T™w ^° r J , y ^ S ^ r0ach ' il does not come to solve at 311 contrar y to a white muscle to 
WM^F* °> h ? C ° f emitting Hg?lt P ° int Spacing fended approaching too much. 

SI * Wa l dl fr iCult t0 create ™ e hi S h resolution LED array.image bar of 1200 or more dpi 
for high definition by the conventional approach. This had the same problem, not only image 
formation equipments, such as an image bar, but when two or more chips formed with my chroma 

methodic 116 W6re t0 ^ W6re USCd 25 3 d6ViCe my alS ° in 1116 printer head ofan ink J' et 

J** 0 ' ^/T^ amends dis P ersioii in s P aci *g between LED array chips produced in 

aZfcond^o H f. C \° f r taJ1 f ti0n PreCi8i0n ° f 3 die b0nder in Case * was ma de in view of said 
t^iZ ? r ? , t re * olutlon LED aw image bar of 1200 or more dpi for high definition 

m^^££b? 8 ^ ^ ^ image ° f hi 8 h re?olution g without an 

[0010] 

%^J7 S ° lving , the Problem 3 Then > the description of this invention sets the device chip which 
arranged for example, two or more points (core of a light-emitting part) emitting light to the image 
lt^ n n eqUiPme ^ USmg u the ^ e W me *t of the shape ofan array connected and formed on at 

dSLTrl m °H e SUbSt [ ate - TW ° device Chips With which * * stuck on ^id substrate, and this 
device chip is adjacently stuck on the irradiated plane to which orthographic projection of said pom 
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emitting light is carried out so that it may have a lap field So that spacing between the points 
emitting light projected orthogonally on the main shaft of said substrate may differ near the 
adjoining edge Spacing ofeach point emitting light is chosen and it is characterized by constituting 
so that the point in said lap field after attachment and the device chip which luminescence sequence 
: of points elongate to an each side bordering on one of the points emitting light desirably may be 
made to emit light. 

[001 1] That is, it sets to the chip array which forms the functional device of the shape of an array 
which connected and formed the device chip which separated spacing predetermined at least in a 
function part and were arranged in the 1st of this invention on at least two and a substrate. When the 
main shaft was set as the line used as the criteria of said substrate, at least said function part ofeach 
device chip makes the point by which orthographic projection was carried out on said main shaft an 
orthographic projection point and the segment which connects said orthographic projection point for 
said every device chip, respectively is considered as a part for a principal axis, While each adjoining 
device chip is constituted so that it may differ mutually for every device chip with which a part for 
said principal axis is stuck on said substrate so that it may have a lap field, and spacing of said 
orthographic projection point adjoins in said lap field It is characterized by constituting bordering on 
the point of either of said lap fields, so that the drive like a function part can be changed between 
each device chip. 

[0012] In the 2nd of this invention, the device chip which arranged two or more points emitting light 
At least two A main shaft is set as the line which serves as criteria of said substrate in the image 
formation equipment using the light source of the shape of an array connected and formed on the 
substrate. When said point ofeach device chip emitting light makes the point by which orthographic 
projection was carried out on said main shaft an orthographic projection point and considers the 
segment which connects said orthographic projection point for said every device chip, respectively 
as a part for a principal axis, While each adjoining device chip is constituted so that it may differ 
mutually for every device chip with which a part for said principal axis is stuck on said substrate so 
that it may have a lap field, and spacing of said orthographic projection point adjoins in said lap field 
It is characterized by constituting bordering on the point of either of said lap fields, so that the drive 
of the point emitting light can be changed between each device chip. 

[0013] Desirably, said point emitting light possesses the point that the at least 1 aforementioned 
orthographic projection point laps between each device chip, in said lap field, and it is characterized 
by constituting so that the drive of the point emitting light can be changed between each device chip 
bordering on said point. 

[0014] Moreover, desirably, while being arranged so that spacing of said point emitting light may 
become equal for every device chip, it is characterized by being constituted so that it may differ 
mutually between adjoining device chips. 

[0015] It is characterized by to make desirably the include angle from which an adjoining device 
chip differs mutually to the main shaft of said substrate on the occasion of attachment of the device, 
chip of a up to [ said substrate ] so that said point emitting light may be arranged so that it may 
become the whole chip with a rear spring supporter and regular intervals in all device chips , and a 
different value for every device chip with which spacing of said orthographic projection point 
adjoins may be made , and to be inclined and stuck . 

[0016] Moreover, said device chip is desirably characterized by being constituted so that spacing of 
the point emitting light may differ mutually between contiguity device chips only in an edge field. 
[0017] Namely, the luminescence sequence of points arranged at the 1st spacing in this invention as 
a result of various experiments, When the luminescence sequence of points arranged at the 2nd 
different spacing from this are piled up towards a train developing, Its attention is paid to the 
principle that the point that it is in agreement within the amount of gaps below the 1 st and 2nd point 
spacing differences has a certain period, and appears. By devising three points of the method of the 
array to up to spacing of the point on an LED array chip emitting light, and the substrate of an LED 
array chip, and the drive approach of LED Even if mounted using the die bonder of the conventional 
precision, it enables it to form the LED array image bar for high definition without an image defect. 
[001 8] Although it could not avoid that spacing for two spacing may suit at the maximum, or it may 
narrow rather than regular spacing when it arranged at the same spacing and a lamination location 
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shifted conventionally depending on the precision of a die bonder That what is necessary is just to 
choose the point to drive emitting light after die bond according to this approach It is only that the 
eiTor of the difference of the 1 st and 2nd spacing arises, and the luminescence sequence of points 
located in a line at intervals of a convention within a desired precision to the direction of a main 
shaft of a substrate can be formed over the whole substrate, without producing a large gap. 
[0019] while you may make it change spacing of the point of an adjoining device chip emitting light 
only m an edge desirably and spacing of the point emitting light takes a fixed value with high 
precision in most fields by this -- an edge -- the 1 st and 2nd spacing - although there is a gap of 
difference, the gap beyond this spacing difference is not produced 

[0020] Moreover, only in an edge, spacing of the point emitting light is not changed, but said point 
emitting light may be crossed to the whole device chip for every device chip, and it may be arranged 
so that the orthographic projection to said main shaft top may serve as regular intervals 
[0021] & 

[Embodiment of the Invention] Hereafter, this invention is explained, referring to a drawing. 
Drawing 1 is the principle explanatory view of this invention. . The 1st chip 1-8 with which the point 
1 -6 emitting light was arranged in the shape of an array so that it might have spacing 1 -2 in 
accordance with a shaft 1-1 as shown in drawing 1 (a), If the 2nd chip 1-9 with which the point 1-6 
emitting light was arranged in the shape of an array is repeated on a shaft 1-1 so that it may have 
spacing 1-3 which is different in spacing 1-2 in accordance with a shaft 1-1 The principle that point 
1 - A which is m agreement within the.one to four or less point spacing difference amount of gaps 
and 1-B have a certain period 1-5, and appear is used. This lap field As shown in drawing 1 (b) it 
becomes a field containing point 1-A in agreement and 1-B. There As shown in drawing 1 (c) the 
field between point 1-A and 1-B in agreement and the field on the left of point 1-A drive the emitting 
light point array of the 1st chip 1 -8, and the field on the right of point 1-B drives the emitting light 
point array of the 2nd chip 1-9. 

[0022] while spacing of the point emitting light takes a fixed value with high precision in most fields 
by this - an edge - the 1st and 2nd spacing - although there is a gap of difference, the gap beyond 
this spacing difference is not produced 

[0023] Moreover, as shown in drawing 2 , on a substrate 2- 1 , the device chip 2-3 is stuck so that a 
predetermined include angle may be made to a main shaft 2-2, it faces forming luminescence 
sequence of points, and the orthographic projection 2-6 for a principal axis 2-5 of each device chip of 
a up to [ the main shaft 2-2 of this substrate 2-1 ] constitutes so that it may have the lap field 2-7 
And this lap field rums into a field between point 3-A and 3-B in agreement, as an important section 
enlarged drawing is shown in drawing 3 . The field between point 3-A and 3-B. in agreement and the 
field on the right of point 3-B drive the emitting light point array of the 2nd chip 3-8, and the field on 
the left of point 3-A drives the emitting light point array of the 1st chip 3-9. 
[0024] Thus, at least^by_cqnstituting so that it may have the value of two adjoining device chips 
from which the spacing dl and d2 of luminescence sequence of points differs in an edge within the 
amount of gaps not more than point spacing difference dl -d2, the point of being in agreement will 
have a certain period, and will appear. If the point emitting light is changed to the next device chip 
bordering on this point m agreement, in photo conductor drum lifting, it will become possible to 
form the latent-image pattern out of which the discontinuity in the light-emitting part switch location 
of the device chip in a drum main scanning direction does not come 
[0025] 
[Example] 

Example 1 drawing4 (a), it is what sticks two or more luminescence diode array chips on a substrate 
4-3 and forms a long image bar. It is characterized by making the device chip A of the luminescence 

u°?. ai T ay . arTanged by ^ Spacing 4-7 from which the P oint 4 - ! emitting light differs on the main 
shaft 4-4 of a substrate, respectively, and 4-8, and the device chip B arrange up and down mutually 
to the main shaft 4-4 of a substrate 4-3. . 
[0026] Enlarged drawing of a field 4-5 which has lapped seen from the direction of an arrow head It 
laps with drawing 4 (b) and is shown as a field 4-6. If it is made to set spacing of the point 4-1 
emitting light here to spacing 4-7 different, respectively and 4-8 also in the device chip A and the 
device chip B Even if it sticks the device chip A and the device chip B in the direction of a main 
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shaft 4-4 with high precision and does not necessarily align them with it, the point 4-9 which is in 
agreement in the direction of the main shaft 4-4 of a substrate within the precision of the distance of 
the difference of spacing 4-7 and 4-8, and 4- 1 0 will surely exist. Therefore, what is necessary is just 
to change the point emitting light from A chip to B chip in the point 4-9 whose luminescence 
sequence of points of these correspond, or 4-10. 4-1 1 shows the edge of each device chip, and 4-12 
and 4-13 show a part for the principal axis of each chip. 

[0027] for example, to set emitting light point spacing to 21 micrometers, and set gap precision of 
the point in a chip connecting location emitting light to less than 1 micrometer What is necessary 
will be to set spacing 4-8 of the point of the emitting light point existence region 4-6 of the lap field 
4-5 of the device chip A emitting light to 20 micrometers, and just to set spacing 4-7 of the point of 
the emitting light point existence region 4-6 of the lap field 4-5 of the device chip B emitting light to 
21 micrometers. Moreover, as the emitting light point spacing difference 1-4 (refer to drawing 1 ) is 
made small, it becomes more possible to make gap precision of the point emitting light smaller. 
[0028] The visual extract by the optical microscope is sufficient as. detection of the point in 
agreement emitting light, and you may make it detect the light from the point emitting light by 
DITEREKUTA here. 

[0029] When the luminescence diode array of this configuration is used as the light source for 
copying machines, the dot pattern formed in photo conductor drum lifting becomes single tier-like, 
as shown in drawing 1 . Black dot point of drawing 1 (a), The center position of the latent image 
which the point of the edge of the device chip A when all the points on the device chip A emitting 
light light up emitting light forms in a photo conductor drum is expressed, x point of drawing 1 fal. 
The center position of the latent image which the point of the edge of the device chip B when all the 
points on the device chip B emitting light light up emitting light forms in a photo conductor drum is 
expressed. The field of the dotted line of 1-8 shows the field in photo conductor drum lifting of the 
device chip A. In the edge field of the device chip A and the device chip B, since spacing of the 
point emitting light is made to differ, as spacing of each latent image in photo conductor drum lifting 
naturally shown in 1-2 and 1-3, it differs. 

[0030] All the points of the device chip A and the device chip B emitting light are shone, and optical 
system or luminescence timing is adjusted, Although it is possible to form a single-tier-like latent 
image in photo conductor drum lifting as. shown in drawing 1 (b), in the field shown by 1-10, the 
latent image of both the. device chip A and the device chip B is intermingled, in the case of drawing 
1 (b), the point of agreement of the point emitting light is shown in 1-A and 1-B - as - Between this 
lap field 1-10, the point that it is in agreement within a certain gap precision exists. This gap 
precision points out the thing of the difference 1-4 of the spacing 1-2 in photo conductor drum lifting 
of the light-emitting part of a device chip A edge, and the spacing 1-3 in photo conductor drum 
lifting of the light-emitting part of the edge of the device chip B. 

[0031] If the light-emitting part energized bordering on the point of this point-of-agreement 1-A or 
1-B is changed from the device chip A to the device chip B, as shown in drawing 1 (c), it will 
become possible on image quality to arrange the latent image of a light-emitting part in at equal 
intervals mostly to satisfactory extent. For example,- 1 -3 is set to 2 1 micrometers for emitting light 
point spacing, and also in the light-emitting part switch location of a device chip, only a gap & of a 
maximum of less than 1 micrometer produces emitting light point spacing, realizing resolution of 20 
micrometers, then 1200dpi for 1-4. Since a gap of the 1 -micrometer point emitting light cannot be • 
recognized by human being's eyes, it is satisfactory in any way on image quality. Moreover, 
although the field in which the minimum dot is formed at intervals of 21 micrometers, and the field 
in which the minimum dot is formed at intervals of 20 micrometers will be intermingled on the same 
screen, since human being's eyes cannot identify 1200dpi and 1260dpi, it is satisfactory in any way 
on image quality. 

[0032] Thus, when the luminescence diode array of this invention is used as the light source for 
copying machines (image formation equipment), in photo conductor drum lifting, it becomes 
possible to form the latent-image pattern out of which the discontinuity in the emitting light point 
switch location of a device chip does not come to a drum main scanning direction. 
[0033] In addition, although the point 1-9 or a point of agreement like 1 -10 was switched and being 
considered as the point in said example, even if it switches a point 1-9 or a point of agreement like 1- 
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10 and does not necessarily consider as a point, it is also possible to choose the optimal switching 
point from the result of image quality evaluation. 

Although the device chip was stuck on the substrate in the example 2 aforementioned example so 
that a part for the principal axis of a device chip might be arranged in accordance with the main shaft 
of a substrate, this example explains the example stuck so that the amount of [ of a device chip ] 
principal axis might make a predetermined include angle to the main shaft of a substrate, namely, it 
is shown in drawin g^ (a) ~ as - a substrate 5-4 -- the main shaft 5-2 of this substrate -- receiving ~ 
apart for the principal axis 5 of the device chip 5-3 ~ apart for -1 and the principal axis 5-8 of the 
device chip 5-5 - all device chips, such as make a predetermined include angle, and are stuck, 
and each device chip is mutually parallel. 

[0034] When a part for a part for the principal axis 5-1 of each device chip 5-3 and the principal axis 
5-8 of the device chip 5-5 is projected orthogonally in the main shaft 5-2 of a substrate here, it has 
the adjoining principal-axis parts 5-6 and the field 5-9 with which 5-7 laps on a main shaft 5-2. And 
it has the spacing 5-10 of the point on the main shaft of each device chip emitting light, and the value 
from which 5-1 1 differed mutually, and the point that it is in agreement within a certain precision 
surely exists in the lap field 5-9. 

[0035] Therefore, also in this example, the point that it is in agreement within the precision whose 
orthographic projection of the point emitting light is on a main shaft 5-2 surely exists in the lap field 

5- 9 like said example 1 . You may make it change the light-emitting part of the device chip energized 
bordering on this point to the next device chip. 

[0036] Although each device chips of all were arranged in the example 3 aforementioned example so 
that it might become parallel, it is made to differ in this example, with the device chips which adjoin 
a part for the principal axis 6-3 of a device chip to the main shaft 6-6 of a substrate and the degree 6- 
3 of the inclination of 6-7, a part for i.e., the principal axis to a main shaft 6-6, and the angle which 

6- 7 makes as shown m drawing 6 . According to this configuration, it is possible to constitute so that 
it may differ with the chips by which spacing of the orthographic projection point to the main shaft 
of the point on a device chip emitting light adjoins the spacing 6-4 of the point on each device chip 
(core of a light-emitting part) emitting light even if 6-5 is the same: 

[0037] Although the light-emitting part was arranged by the single tier in each device chip in the 
example .4 aforementioned example As the 4th example of this invention, as shown in drawing 7 
two-dimensional array of the light-emitting part 7-1 on the device chip 7-2 and 7-3 is carried out ' 
When making it the spacing 7-6 of the maximum contiguity light-emitting part central point between 
the trains in each device chip differ from 7-7 mutually, the thing in which it was made for the point 
that it is m agreement m a lap field emitting light to exist is also effective. That is, two-dimensional 
array of the light-emitting part 7-1 on the device chip 7-2 was carried out, and while arranging so 
that it might become equal, all of die point spacing 7-4 of the light-emitting part central point of each 
tain and 7-5 were constituted so that it might differ in the spacing 7-6 of the maximum contiguity 
light-emitting part central point between these and a train. Moreover, two-dimensional array of the 
light-emitting part 7-1 was carried out, and while arranging so that all of the point spacing 7-8 of the 
light-emitting part central point of each train and 7-9 might become equal, the device chip 7-3 also- 
constituted so that it might differ in the spacing 7-7 of the maximum contiguity light-emitting part 
central point between these and a train. 7- 1 0 is the main shaft of a substrate here. 
[0038] The light-emitting part which is in agreement in a lap field will exist by this configuration as 
well as said example. ■ . «=> 

[0039] Moreover, although the point spacing 7-6 and 7-7. were formed in said example so that it 
might differ intentionally to the point spacing 7-4, 7-5 and the point spacing 7-8 and 7-9 
respectively ' 
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